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DETAILED ACTION 
Election/Restriction 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-23, drawn to a method of detecting RNA, classified in class 435, 
subclass 6. 

II. Claims 24-28, drawn to a reagent set, classified in class 536, subclass 23. 1 
and 22.1. 

2. Inventions II and I are related as product and process of use. The inventions can be 
shown to be distinct if either or both of the following can be shown: (1) the process for using the 
product as claimed can be practiced with another materially different product or (2) the product 
as claimed can be used in a materially different process of using that product (MPEP 

§ 806.05(h)). In the instant case, the product can be used in a materially different process 
such as for preparation of probes and primers in molecular and clinical analyses. 

3 . Because these inventions are distinct for the reason given above and the search require for 
any one group is not required for the other group, restriction for examination purposes as 
indicated is proper. During a telephone conversation with Mr. Peter Olexy on October 28, 1999 a 
provisional election was made without traverse to prosecute the invention of Group I, claims 1- 
23. Affirmation of this election must be made by applicant in replying to this Office action. 
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Claims 24-28 are withdrawn from further consideration by the examiner, 37 CFR 1. 142(b), as 
being drawn to a non-elected invention. 

4. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the currently 
named inventors is no longer an inventor of at least one claim remaining in the application. Any 
amendment of inventorship must be accompanied by a petition under 37 CFR 1.48(b) and by the 
fee required under 37 CFR 1.17(1). 

Notice to Comply 

5. This application contains sequence disclosures that are encompassed by the definitions for 
nucleotide and/or amino acid sequences set forth in 37 CFR 1.821(a)(1) and (a)(2). However, 
this application fails to comply with the requirements of 37 CFR 1.821 through 1.825 for the 
reason(s) set forth on the attached Notice To Comply With Requirements For Patent Applications 
Containing Nucleotide Sequence And/Or Amino Acid Sequence Disclosures. Also note, the SEQ 
ID Nos. are not included with the sequences listed in the specification. Failure to comply with 
these requirements will result in ABANDONMENT of the application under 37 CFR 2.821(g). 
Applicant is requested to return a copy of the attached Notice to Comply with the reply. 



Claim Rejections 

35 U.S.C. 112 second paragraph 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 
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The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 
Claims 1-23 are rejected under 35 U.S.C. 1 12, second paragraph, as being 



indefinite for failing to particularly point out and distinctly claim the subject 



matter which applicant regards as the invention. 



(a) Claims 1-20 are indefinite at the recitation of "simple and accurate" because "simple and 
accurate" are relative terms that are not defined by the claims and the specification does not 
provide a standard for ascertaining the requisite language. It is suggested to delete "simple and 
accurate". 

(b) Claims 21-23 are indefinite at the recitation of 'simple" because "simple" is a relative term 
that is not defined by the claims and the specification does not provide a standard for ascertaining 
the requisite language. It is suggested to delete "simple". 

(C) Claims 1-23 are indefinite at the recitation of "almost constant" because it is not clearly 
defined in the claim or specification what "almost constant" means in relation to the necessary 
temperature for the assay. 

(d) Claims 1-23 are confusing at "a step of measuring a fluorescent signal... "in claim 1 and 
claim 21 because it is not clear where the step is to be performed. It is suggested to move the 
step of measuring a fluorescent signal to the end of the claim or where it is intended to be used. 

(e) Claims 1-23 are contradictory at "a 3 '-end sequence within the specific nucleic acid 
sequence" of claim 1(B) and claim 21 (A) because an end does not describe something that is 
within. It is suggested to change "within" to "...of..". 
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(f) Claims 1-23 are contradictory at "a 5-end sequence within the specific nucleic acid 
sequence" of claim 1(E) and claim 21(G) because an end does not describe something within. 
Clarification is required. 

(g) Claims 1-23 are confusing at "from the 5' end" of claim 1 (E) and claim 21(G) because it is 
not understood whether "from the 5-'end" comes after the 5-end or towards the 3'-end. 
Clarification is required. 

(h) Claims 18 and 19 lack proper antecedent basis in claim 1 for "uses an acetate" because 
claim 1 does not recite a buffer, and it is unclear where the acetate is to be used or if it is intended 
to be used in a buffer. 

(I) Claim 20 lack proper antecedent basis in claim 1 for "uses sorbitol" because claim 1 does 
not recite a buffer, and it is unclear where the sorbitol is to be used or if it is intended to be used 
in a buffer. 

(j) Claims 1-23 is indefinite for "at almost constant temperature" in claims 1 and claim 21 
because it is unclear whether "at almost constant temperature" in the preamble is intended to be a 
condition of "a step of adding reagents". It is suggested to clearly separate the preamble from the 
method steps and to include recitation of conditions with the appropriate steps, 
(k) Claims 1-23 fails to define the meets and bounds of the claimed invention because 'at least 
the following reagents" indicates that other reagents are added, therefore one of ordinary skill in 
the art would not be reasonably apprised of the scope of the invention. 
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(1) Claims 14 and 15 are non sequitur to claim 1 and claim 14 because the relationship of the 
claims to the modified probe of claim 15 or the relationship of the modified probe of claim 15 to 
the claims is not recited. 

35 U.S.C. 103 rejection: 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 1-6, 9-13, 16, and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Davey et al. (Davey, herein) (5,409,818, filing date June 24, 1988)). The rejection of the 
claims is based on the examiner's best understanding of the claimed invention because the claim 
language is confusing. The applicant has a claimed a method for assaying single-stranded RNA 
containing a specific nucleic acid sequence in a sample at almost constant temperature by using 
the following reagents (A) to (I), which comprises a step of adding the reagents (A) to (I) one by 
one in any order, in combinations of at least two or all at once and a step of measuring the 
fluorescent signal in the presence of the reagent (I) at least once after the addition of at least the 
reagents (A) to (H); (A) a first single-stranded oligonucleotide complementary to a sequence 
neighboring the 5' end of the specific nucleic acid sequence in the single stranded RNA, (B) a 
second single stranded oligonucleotide complementary to a 3'-end sequence within the specific 
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nucleic acid sequence, (C) an RNA-dependent DNA polymerase, (D) deoxyribonucleoside 
triphosphates, (E) a third single-stranded oligonucleotide having (1) a promoter sequence for a 
DNA-dependent RNA polymerase, (2) an enhancer sequence for the promoter and (3) a 5-end 
sequence within the specific nucleic acid sequence, (F) a DNA-dependent DNA polymerase, (G) a 
DNA-dependent RNA polymerase, (H) ribonucleoside triphosphates, and (I) a fourth single- 
stranded olio-DNA complementary to the specific nucleic acid sequence which is labeled so that it 
gives off a measurable fluorescent signal on hybridization with a nucleic acid containing the 
specific nucleic acid sequence. 

Davey teaches a method of assaying for single stranded RNA containing a specific nucleic 
acid sequence in a sample at relatively constant temperature by using the following reagents (A) 
to (H), comprising a step of adding the reagents in a reaction vessel; (A) a first oligonucleotide 
primer (the first primer) complementary to a sequence of the specific nucleic acid sequence; (B) a 
synthetic oligonucleotide (the second primer) complementary to a sequence of the specific nucleic 
acid sequence that contains at the 5'-end a sequence of a promoter for a DNA-dependent RNA 
polymerase, a sequence for a transcription initiation site, and a 5'-end sequence, in that order; (C) 
an RNA-dependent DNA polymerase; (D) deoxyribonucleoside triphosphates; (E) a DNA- 
dependent DNA polymerase; (F) a DNA-dependent RNA polymerase; (G) ribonucleoside 
triphosphates; (column 5, lines 26-68 and column 6, lines 1-6) and (H) a probe labeled with a 
fluorophore (column 9, lines 5-7 and 34-36). Davey does not teach that the oligonucleotide 
containing the promoter sequence includes an enhancer sequence for the promoter. The examiner 
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however takes notice that enhancer sequences were routinely used in the prior art with promoter 
sequences to increase the level of transcription, furthermore The Language of Biotechnology 
Dictionary (Walker et al., 1995, pages 99-100) defines an enhancer as a nucleotide sequence that 
dramatically increases promoter efficiency. Therefore it would have been prima facie obvious to 
one of ordinary skill in the art to include an enhancer sequence for the promoter sequence for the 
expected benefits of increased transcription. It would also have been prima facie obvious to one 
of ordinary skill in the art at the time the invention was made to modify the detection method of 
Davey to obtain the claimed invention because the skilled artisan would have been motivated to 
utilize oligonucleotide sequences as primers that are complementary to the specific nucleic acid 
sequence of interest with a reasonable expectation of success by the advantages taught by Davey 
that states that this type of amplification process may be useful to increase the quantity of the 
specific nucleic acid sequence to allow detection, or to increase the purity of the specific nucleic 
acid sequence as a substitute for conventional cloning methodologies (abstract). The skilled 
artisan would have been motivated to combine all the reagents at once or in various combinations 
and utilize constant temperature with a reasonable expectation of success by the advantages 
taught by Davey which states that it is preferable that an amplification process require less 
participation and fewer manipulation by the user. The author further adds that it is advantageous 
if the amplification process occurs at constant temperature so that the activity of the enzymes 
involved in the process are not affected. Davey continues by stating that it is more expedient if a 
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template is used to generate more than one product from one substrate in each cycle of an 
amplification process (column 2, lines 55-63). 

Claim 2 is drawn to an embodiment of claim 1 wherein the temperature is selected from a 
range of from 35 degrees Celsius to 60 degrees Celsius. Davey teaches this embodiment. Davey 
discloses utilizing relatively constant temperature for the amplification process of about 42 
degrees Celsius (examples 3-9 columns 15-17). 

Claim 3 is drawn to an embodiment of claim 1 wherein the first oligonucleotide is a DNA, 
and the method further comprises a step of adding RNAase H and a subsequent step of 
deactivating the RNAase H by heating or by the addition of an inhibitor prior to addition of the 
reagent (B). Davey teaches this embodiment (column 6, line 19 and column 8, lines 20-33). 

Claim 4 is drawn to an embodiment of claim 3, wherein the addition of the reagent (A) is 
followed by simultaneous addition of the reagents (B) to (H), and further by the addition of 
reagent (I). Davey teaches this embodiment (column 8, lines 35-37 and lines 54-62). 

Claim 5 is drawn to an embodiment of claim 3, wherein addition of the reagent A is 
followed by the simultaneous addition of the reagents (B) to (I). Davey teaches this embodiment 
as mention above. 

Claim 6 is drawn to an embodiment of claim 1, wherein the first oligonucleotide as the 
reagent (A) is a ribozyme or a DNAzyme. The examiner takes notice that ribozymes were 
routinely used in the prior art as a catalyst in methods for assaying RNA. Therefore, it would 
have been prima facie obvious to one of ordinary skill in the art to include a ribozyme as the first 
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oligonucleotide reagent in the method for assaying RNA. The skilled artisan would have been 
motivated by the convenience of including a ribozyme sequence in the RNA of the claimed 
invention. 

Claim 9 is drawn to an embodiment of claim 7, wherein the enzyme which degrades RNA 
in a DNA-RNA double strand is the RNA-dependent DNA polymerase as the reagent (C). Davey 
teaches this embodiment (column 5, lines 26-35). 

Claim 10 is drawn to an embodiment of claim 1, wherein an enzyme having both an RNA- 
dependent DNA polymerase activity and a DNA-dependent DNA polymerase activity is used as 
the reagent (C) and (F) to virtually omit addition of the reagent (C) or the reagent (F). Davey 
teaches this embodiment (column 7, lines 48-68 and column 8, lines 1-19). 

Claim 1 1 is drawn to an embodiment of claim 10, wherein the enzyme is avian 
myoblastome virus polymerase. Davey teaches this embodiment (column 7, lines 53-55). 

Claim 12 is drawn to an embodiment of claim 1, wherein the second and third 
oligonucleotide as the reagents (B) and (E) are used at concentrations of from 0.02 to 1 micro 
molar. Davey teaches this embodiment (column 17, example 8, line 35). 

Claim 13 is drawn to an embodiment of claim 1, wherein the DNA-dependent RNA 
polymerase as the reagent (G) is at least one enzyme from the group consisting of phage SP6 
polymerase, phage T3 polymerase and the phage T7 polymerase. Davey teaches this embodiment 
(column 7, lines 38-41). 
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Claim 16 is drawn to an embodiment of claim 1, which further comprises a step of 
detecting or quantifying the single stranded RNA in the sample based on the measured fluorescent 
signal or change in the measured fluorescent signal. Davey teaches this embodiment (column 8, 
lines 54-65). 

The method of claim 21 is the same as the method of claim 1, wherein the invention can be 
used to produce a nucleic acid having a specific nucleic acid sequence. Davey further teaches that 
the method as described earlier can be used to produce or increase the quantity of a specific 
nucleic acid sequence (column 3, lines 4-7). 

Claim 22 and 23 are drawn to an embodiment of claim 21, wherein a DNase or RNase is 
added when the measured fluorescent signal or change in the measured fluorescent signal 
indicates production of a predetermined amount of the specific nucleic acid sequence. Absent 
unexpected results, the addition of RNase or DNase would have been determined by one of 
ordinary skill in the art based on desired results and experimental requirements. The skilled 
practitioner in the art would have been motivated to add RNase or DNase to the amplification 
product to obtain a full length product of only DNA or RNA, respectively. 
8. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davey in view of 
Malek et al. (5,130,238, filing date August 23, 1989). The applicant has claimed an embodiment 
of claim 1, which further uses dimethylsulfoxide (DMSO) and/or an enzyme which degrades RNA 
in a DNA-RNA double strand. Davey teaches a method of assaying a specific nucleic acid (RNA 
or DNA) sequence using an amplification process as discussed earlier. Davey differs from the 
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claimed invention in that Davey does not disclose further using DMSO in the reaction medium. 
In a method similar to the method of Davey, Malek discloses assaying a specific nucleic acid 
sequence using an amplification process in which DMSO is included in the amplification reaction 
medium (Column 14, lines 2-12). Therefore, it would have been prima facie obvious to one of 
ordinary skill in the art at the time the invention was made to modify the detection method of 
Davey with the method of Malek to obtain the claimed invention because the skilled artisan would 
have been motivated to further include DMSO in the reaction process with a reasonable 
expectation of success by the advantages taught by Malek. Malek discloses that the use of 
DMSO in an amplification reaction medium provides enhanced sensitivity and reproducibility over 
the use of reaction medium without DMSO (column 14, lines 13-16). The author further adds 
that the use of DMSO in the reaction medium also increases the amplification level over that of 
the reaction medium alone (column 14, lines 18-21). 

Claim 8 is drawn to an embodiment of claim 7, which uses DMSO at a concentration of 
from 5 to 20%. Malek teaches this embodiment (column 14, lines 2-12). 
9. Claims 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Davey as 
described above, in view of Ishiguro et al. (Ishiguro, herein) (Analytical Biochemistry, August 2, 
1995). The applicant has claimed an embodiment of claim 1, wherein the fourth oligonucleotide 
as the reagent (I) is a DNA which is linked to a fluorescent intercalative dye so that the 
fluorescent intercalative dye changes its fluorescent characteristic on hybridization of the DNA 
with another nucleic acid by intercalating into resulting double stranded DNA. Davey teaches a 
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method of assaying a specific nucleic acid sequence using an amplification process as discussed 
earlier. The method of Davey differs from the claim invention in that Davey does not teach using 
an intercalative fluorescent dye as a label. However, intercalating fluorescent labels were used in 
the prior art as exemplified by Ishiguro. Ishiguro teaches a method of assaying viral RNA using 
an amplification procedure that comprises the use of a fluorescent DNA intercalative dye that 
changes its fluorescent properties when bound to double- stranded DNA (page 207, second 
column, paragraphs 1-3). Therefore, it would have been prima facie obvious to one of ordinary 
skill in the art at the time the invention was made to modify the detection method of Daley with 
the method of Ishiguto to obtain the claimed invention because the skilled artisan would have 
been motivated to use an intercalative fluorescent dye linked to the oligo-DNA with a reasonable 
expectation of success by the advantages taught by Ishiguro. Ishiguro discloses that performing 
an amplification process with a fluorescent DNA intercalative dye allows the quantitative 
detection of RNA over a wide dynamic range (page 213, second column, lines 1 and 2). Ishiguro 
further adds that this system is a powerful tool for the quantification of a starting material with 
excellent reliability and clinical significance (page 213, second column, lines 3-6). 
10. Claim 15 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Davey in 
view of Cleuziat et al (Cleuziat, herein) (5,824,517 filing date May 16, 1997). The applicant has 
claimed an embodiment of claim 1 or 14, wherein the fourth oligonucleotide as the reagent (I) is a 
DNA which has a 3 -'end sequence uncomplementary to the specific nucleic acid sequence or has a 
modified 3'-end. Davey teaches a method of assaying a specific nucleic acid sequence using an 



Application/Control Number: 09/345,761 Page 14 

Art Unit: 1655 



amplification process as discussed earlier. The claim invention differs from Davey in that Davey 
does not teach wherein the reagent (I) the fourth oligonucleotide probe is a DNA which has a 3- 
end sequence uncomplementary to the specific nucleic acid sequence or has a modified 3'-end. In 
a method similar to the method of Davey, Cleuziat discloses using an amplification reaction to 
assay nucleic acid sequences. Cleuziat further discloses wherein an oligonucleotide (reagent I) 
used as a labeled probe in the amplification reaction has a modified 3' end (column 17, lines 59-68 
and column 18, line 1-2). Cleuziat teaches that the label linked to the probe can be a 
radioisotope, or a fluorescent label (column 14, lines 22-3 1). Therefore it would have been 
prima facie obvious to one of ordinary skill in the art at the time the invention was made to 
modify the detection method of Daley with the method of Cleuziat to obtain the claimed invention 
because the skilled artisan would have been motivated to use a labeled probe with a modified end 
with a reasonable expectation of success by the benefits taught by Cleuziat. Cleuziat discloses 
that modification of an oligonucleotide (primer or probe) to obtain a detection system is useful for 
reducing the amplification process to a homogeneous system (column 14, lines 32-38). 

Claim 20 is drawn to an embodiment of claim 1, which further uses sorbitol. Cleuziat 
teaches this embodiment (column 9, lines 11-14). 

11. Claims 17, 18, 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Davey 
in view of Newton (PCR, Essential Data, 1995). The applicant has claimed an embodiment of 
claim 1, wherein all the reagents are chloride-free. Davey teaches a method of assaying a specific 
nucleic acid using an amplification process as described earlier. The claimed invention differs 
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from Davey, in that Davey does not teach wherein all the reagents are chloride-free. In a guide 
for PCR, Newton discloses an amplification reaction buffer, wherein all the reagents are chloride- 
free (page 149, table 1, buffer #2). It would have been prima facie obvious to one of ordinary 
skill in the art at the time the invention was made to modify the detection method of Davey with 
the reaction buffer of Newton to obtain the claimed invention because the skilled artisan would 
have been motivated to use a reaction buffer that is chloride-free with a reasonable expectation of 
success for maximizing enzyme activity in view of Newton's teaching that some enzymes perform 
better in a PCR buffer than in their standard recommend buffer (page 144, column 1, second 
paragraph). 

Claim 18 is drawn to an embodiment of claim 1, which further uses an acetate. Newton 
teaches this embodiment (page 149, table 1, buffer #2). 

Claim 19 is drawn to an embodiment of claim 18, wherein the acetate is magnesium 
acetate at a concentration of from 5 to 20mM or potassium acetate at a concentration of from 50 
to 200mM. Newton discloses using magnesium acetate at a concentration of lOmM and using 
potassium acetate at a concentration of 66mM (page 149, table 1, buffer #2). 



Conclusion 

1 1 . No claims are allowed. 




• 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Exr. Cynthia Wilder whose telephone number is (703) 305-1680. The 
examiner can normally be reached on Monday through Friday from 7:00 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, W. Gary Jones, can be reached at (703) 308-1 152. The official fax phone number for 
the Group is (703) 308-4242. The unofficial fax number is (703) 308-8724. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed the Group's receptionist whose telephone number is (703) 308-0196. 




Cynthia B. Wilder, Ph.D. 



November 15, 1999 



NOTICE TO COMPLY WIThJ^QUIREMENTS FOR PATENT APjftlCATIONS CONTAINING 
NUCLEOTIDE SEQUENCE AND/OR AMINO ACID SEQUENCE DISCLOSURES 

The nucleotide and/or amino acid sequence disclosure contained in this application does 
not comply with the requirements for such a disclosure as set forth in 37 CFR 1.821 - 
1.82S for the following reason(s): 



□ 



□ 



□ 
□ 



1. This application clearly fails to comply with the requirements of 37 CFR 1.821- 

1.82S. Applicant's attention is directed to these regulations, published at 114 OG 
29, May 15, 1990 and at 55 FR 18230, May 1, 1990. 

2. This application does not contain, as a separate part of the disclosure on 
paper copy, a "Sequence Listing" as required by 37 CFR 1.821(c). 

3. A copy of the "Sequence Listing" in computer readable form has not been 
submitted as required by 37 CFR 1.821(e). 

4. A copy of the "Sequence Listing" in computer readable form has been submitted. 

However, the content of the computer readable form does not comply with the 
requirements of 37 CFR 1.822 and/or 1.823, as indicated on the attached copy of the 
marked-up "Raw Sequence Listing." 

5. The computer readable form that has been filed with this application has been 

found to be damaged and/or unreadable as indicated on the attached CRF Diskette 
Problem Report. A substitute computer readable form must be submitted as required 
by 37 CFR 1.825(d). 

6. The paper copy of the "Sequence Listing" is not the same as the computer 
readable form of the "Sequence Listing" as required by 37 CFR 1.821(e). 



7. Other: - 



Applicant must provide: 



^0 



An initial or substitute computer readable form (CRF) copy of the "Sequence 
Listing" 

An initial or substitute paper copy of the "Sequence Listing", as well as an 
amendment directing its entry into the specification 

A statement that the content of the paper and computer readable copies are the sarr 

and, where applicable, include no new matter, as required by 37 CFR 1.821(e) or 
1.821(f) or 1.821(g) or 1.825(b) or 1.825(d) 

For questions regarding compliance with these requirements, please contac 

For Rules Interpretation, call (703) 308-1123 
For CRF submission help, call (703) 308-4212 
For Patentln software help, call (703) 557-0400 



Please return a copy of this notice with your response. 



